This study examined the role of instruction for spelling performance and spelling consciousness in the Dutch language. Spelling consciousness is the ability to reflect on one's spelling and correct errors. A sample of 115 thirdgrade spellers was assigned to a strategy-instruction, strategic-monitoring, self-monitoring, or control condition representing different types of metacognitive aspects. The results showed that students in all three training conditions made more progress in both spelling performance and spelling consciousness than students in the control condition. With respect to spelling consciousness, only students in the strategy-instruction condition made significant improvement between pretest and posttest. Students made more progress in spelling performance on regular words than on loan words. Students in all four conditions became more accurate at assessing which words they could spell correctly. Students in the control condition more frequently overestimated their spelling ability.
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Self-monitoring; spelling performance; spelling consciousness; strategy instruction; strategic monitoring DUTCH CHILDREN WHO are learning to spell are first presented with words that are consistent in their phoneme-to-grapheme correspondences. They are taught to segment the sound of these words into their constituent phonemes and subsequently assign a grapheme to each phoneme. After a while, children learn that some words are sound-spelling inconsistent. The spelling of these words have to be learned by heart or they obey orthographic rules. Words with rule-based spellings require the development of a spelling consciousness-that is, the ability to reflect on one's spelling (Block & Peskowitz, 1990; Bosman, 2004; Deshler, Ferrell, & Kass, 1978; Jansen-Donderwinkel, Bosman, & van Hell, 2002; Willemen, Bosman, & van Hell, 2002) . Because spelling consciousness is highly related to spelling performance, the question whether spelling consciousness can be improved by enhancing spelling performance is justified.
Metacognition
Stimulating the development of metacognition may improve not just spelling performance but also spelling consciousness. Metacognition refers to the awareness, knowledge, and thinking about one's cognitive processes and strategies (Flavell, 1979; Harris, Graham, Brindle, & Sandmel, 2009 ). Cognitive awareness is needed to understand and monitor cognition. Metacognitive knowledge includes declarative, procedural, and conditional knowledge (Jacobs & Paris, 1987; McCormick, 2003) . Declarative knowledge is knowledge about oneself as a learner; knowledge, skills, and strategies are needed to accomplish a task. Procedural knowledge is knowledge about how the task has to be performed or how strategies could be applied. Conditional knowledge refers to knowing in what kind of situations knowledge can be applied.
Metacognitive skills mature with age and experience (Flavell, Green, Flavell, Harris, & Wilde Astington, 1995) . Between 4 and 8 years old, children make a significant development in becoming aware of their own thinking and learning. Although young children often overestimate the capacity of their memory and they use less useful strategies (Flavell, Friedrichs, & Hoyt, 1970; Sternberg, 1985) , with the help of their teachers encouraging them to reflect on their way of thinking, even young children are able to develop metacognitive strategies (Flavell et al., 1995) . Some studies indicate that the acquisition of metacognitive skills requires explicit teaching (Fisher, 1998; Slife, Weiss, & Bell, 1985) , whereas others suggest that these skills may also develop as a result of experience with and the use of cognitive strategies, particularly in older students (Brown & Barclay, 1976; Brown, Campione, & Murphy, 1977) .
Spelling performance and spelling consciousness
Metacognitive skills become increasingly important during spelling development. Initially, students are only taught to spell words that are consistent in their phoneme-to-grapheme correspondences (e.g., stop and star in English, "kus" [kiss] and "ster" [star] in Dutch). These words can be spelled by segmenting the word into its phonemes and writing down the graphemes that correspond with these phonemes (Ehri & Wilce, 1987; Morris & Perney, 1984 ). An example is the word stop, which consists of the phonemes /s/, /t/, /ɒ/, and /p/ that are one-to-one related to the graphemes S, T, O, and P. However, the majority of words do not obey prototypical phoneme-grapheme relations (dream and hope in English, "kikker" [frog] and "bomen" [trees] in Dutch). Learning to spell these words requires metacognitive skills-namely the application of phonological, morphological, and/or orthographic spelling rules.
A phonological spelling rule explicates which phonemes map onto which graphemes (Steffler, 2001) . In English, whether the phoneme /k/ can be represented by K, C, CK, or CH depends on where it occurs in the word. In Dutch, both nouns and verbs with the morpheme /ew/ or /iw/ are spelled EEUW or IEUW, despite the fact that U before the W is silent (e.g., "meeuw" [gull] and "nieuw" [new] ).
To write words with a morphological spelling rule, a speller needs to know its meaning and its derivatives (Steffler, 2001) . Although the G in sign is silent, it has to be written with a G, because it is related to signature. Dutch words with a final /p/ sound may be written with a P or a B, depending on the plural form of the word. The singular form "lamp" [lamp] is written with a P, because the plural of /lɑmp/ [lamp] is /lɑmpən/. The plural form of /wep/ [web] is /webən/, therefore the singular form is web with final B. Phonological and morphological rules may be relatively easy to learn, because they are based on the phonology of the language.
To apply orthographic rules, the speller needs to know how graphemes go together according to the typical structure of a particular language (Steffler, 2001) . In English, an E at the end of a one-syllable word makes the preceding vowel long; the E in hope makes the O long. In Dutch, a consonant after a short vowel has to be doubled in case of a closed syllable. In the plural form "latten" [shelves], the T has to be doubled to keep the short vowel A short.
With respect to spelling, metacognition involves thinking about and reflecting on how to spell words, knowing which strategy can be used in a particular situation and subsequently applying these strategies correctly. Students who are conscious of their spelling process and who are able to evaluate the correctness of their spelling accurately have a higher spelling-performance level than students who are not (Block & Peskowitz, 1990; Snow, 1989) . They are also better at choosing the most appropriate spelling strategies (Kreiner & Green, 2000) .
Nevertheless, adequate spelling consciousness is not just lacking in children in primary school who have spelling difficulties (Koning, 1985) , but also in college students (Hendrickson & Pechstein, 1926; Ormrod & Jenkins, 1989) . Koning showed that 91% of children with spelling difficulties in grades 2-5 are not aware of the kinds of problems they had with spelling. Other studies showed that primary school students (grades 3-6) seem to have an adequate level of spelling consciousness, because they mainly used words in their free-writing assignments that they knew how to spell (Jansen-Donderwinkel et al., 2002) or because they asked the help of others when they did not know how to spell a particular word (i.e., grade 2; Gunderson, 1943) . The college students of Hendrickson and Pechstein could accurately indicate when they had spelled a word correctly, but had problems indicating when they had spelled words incorrectly.
Only few studies have focused on ways to improve spelling consciousness (e.g., Block & Peskowitz, 1990; Paffen & Bosman, 2005) . Spelling consciousness can be improved by a short training. It is, however, unclear whether spelling consciousness requires explicit teaching (i.e., by suggesting ways to think about one's spelling) or whether it could also be stimulated more implicitly (i.e., by having them perform a particular task without explicitly influencing their ways of thinking). Block and Peskowitz (1990) used an implicit means of stimulating students' spelling consciousness. They showed that fourth-grade students who visually inspected their spelling after writing became better at accurately estimating the correctness of their spelling. Visual inspection of the word was even more effective when it went along with pronunciation of the word. Paffen and Bosman (2005) developed an explicit spelling-consciousness intervention. In five sessions, third-grade students were made aware of their spelling and spelling difficulties and were taught metacognitive strategies. Students were stimulated to think about their spelling process by considering their difficult words, the ways to spell difficult words, and the correctness of their spellings by asking them questions and teaching them strategies to spell correctly. After the intervention, students in the training condition were better able to indicate accurately which words they had spelled correctly and which words they had spelled incorrectly. Students who received no training but did have to estimate the correctness of their spelling during pretest and posttest also became better at indicating which words they could spell correctly, but their judgment of wrongly spelled words remained the same. A word-study strategy of Harris, Graham, and Freeman (1988) required students to (a) say the word, (b) write and say the word, (c) check the word, (d) trace and say the word, and (e) write the word from memory and check it. This intervention, which aimed at memorizing the spelling of words without explicit metacognitive-skill training, caused an improvement in the spelling consciousness of fourth-grade learning disabled students.
Intervention type
In the past decades, research has revealed that adequate spelling performance requires formal spelling instruction (e.g., Bosman, 2004; Butyniec-Thomas & Woloshyn, 1997; Devonshire & Fluck, 2010; Faber, 2006; Gettinger, Bryant, & Fayne, 1982; Graham, 1999 Graham, , 2000 . Numerous studies focused on the best ways to memorize a word's spelling (e.g., Bosman, van Hell, & Verhoeven, 2006; Hilte & Reitsma, 2006; Hubbert, Weber, & McLaughlin, 2000) ; ways to learn a spelling rule (e.g., Darch, Eaves, Crowe, Simmons, & Conniff, 2006; Hilte & Reitsma, 2011; Kemper, Verhoeven, & Bosman, 2012) ; and how to encourage students to apply spelling rules in a structured way (e.g., Butyniec-Thomas & Woloshyn, 1997; Paffen & Bosman, 2005) . 1 An important insight is that spelling regularities have to be made explicit, spelling rules need to be explained, and the application of spelling rules has to be practiced until mastery (Berninger et al., 1998; Henry, 1989) . Mastery involves not only the correct spelling of words that have been practiced, but also the application of the spelling rule to new words. Stated differently, students should be able to transfer their acquired knowledge to new materials (e.g., Butyniec-Thomas & Woloshyn, 1997) . Although teaching a spelling strategy is regarded as effective for a large number of different words, the effect on spelling consciousness is still unknown. The focus of this study, therefore, is the improvement of both spelling performance and spelling consciousness. Three different strategies will be compared to assess effectiveness.
Strategy instruction
Primary school children with and without learning disabilities often fail to use efficient learning strategies unless they receive explicit instruction in these spelling strategies (Graham, 1983; Graham & Freeman, 1985) . Some studies suggest that teaching students a strategy may improve their metacognitive skills (Brown & Barclay, 1976; Brown et al., 1977) . Merely thinking about how to handle a particular task can stimulate metacognitive skills. Various studies have shown the effectiveness of teaching a strategy that involves the segmentation of a word into phonemes or syllables (Butyniec-Thomas & Woloshyn, 1997; Cordewener, Verhoeven, & Bosman, 2015) and teaching a rule (i.e., firstto fourth-grade students with and without learning disabilities; Butyniec-Thomas & Woloshyn, 1997; Cordewener et al., 2015; Darch et al., 2006; Hilte & Reitsma, 2011; Kemper et al., 2012) . The intervention of Kernaghan and Woloshyn (1995) contained a metacognitive part in which students were taught when and how to use a strategy. They found that even first-grade students were able to learn spelling strategies. An example of an effective metacognitive strategy that was taught by Paffen and Bosman (2005) is to have students listen carefully to the word, segment it into syllables, and deduce the spelling rule(s) that could be applied to each syllable. Offering spellers a structured way to think about each part of the word may stimulate them to think actively about their spelling without explicit metacognitive instruction.
Strategic monitoring
A large number of studies have established that primary school students are stimulated to think about their own learning processes when metacognitive questions are asked (Fisher, 2007; Jacobs, 2004; Olson & Astington, 1993) . Jacobs (2004) even showed that asking metacognitive questions after writing activities causes kindergarten students to become more aware of the strategies they were using. Thus, when students are encouraged to think about why they perform tasks in a particular way, their metacognition and their performance on these tasks may improve.
Self-monitoring
Another way to improve spelling performance is to have students self-correct their work by asking them to compare their spelling with the one on the correction sheet (McGuffin, Martz, & Heron, 1997; McNeish, Heron, & Okyere, 1992; Morton, Heward, & Alber, 1998; Willemen, Bosman, & van Hell, 2000 . Gettinger (1985) found that poor spellers from third to eight grade profit more when they have to self-correct than when a teacher corrects their spelling. Self-correction may also be effective in improving spelling consciousness of students (i.e., third-and fourth-grade students and students from special primary education; Block & Peskowitz, 1990; Willemen et al., 2002) . When students are able to correct their own work, they are able to detect their own errors. Metacognitive skills can thus be triggered by having spellers compare their own spelling with the correct spelling. Willemen et al. (2002) showed that third-grade students and students from special primary education in a self-correction condition were not only able to detect their spelling errors during the correction phase, but also made fewer errors during the writing phase of their text. Thus, not only did they become better at detecting their spelling errors, they also started thinking more about their spelling during the writing process. Cordewener et al. (2015) found no effect of the self-correction procedure on the spelling consciousness of third-grade students. Note, however, that students were not allowed to correct their work immediately after dictation. Thus, it is not yet clear whether spelling consciousness of students may improve by just having them correct their own work without further explicit metacognitive instruction.
Word type
The Dutch language contains indigenous or native Dutch words and loan words or borrowings from other languages. Because indigenous words are much more consistent in their spelling than loan words, students need to become aware of the distinction between the two types of words (Bosman, 2004) . The intervention in the present study was aimed only at Dutch, regularly spelled words that could be spelled correctly by applying the rules students had learned thus far. However, we also investigated whether the acquired strategy generalized to the spelling of loan words, because the major parts of loan words can be spelled using the rules that were taught.
The present study
In the present study, we compared the effects of different interventions on the spelling performance and spelling consciousness of third-grade students. Third graders' spelling level and cognitive ability is such that they can apply spelling rules and are able to make use of metacognitive strategies. Because they still make plenty of spelling errors, students may still benefit from a strategy training (e.g., Cordewener et al., 2015; Paffen & Bosman, 2005) . Spelling performance was examined by having students spell both regular words and loan words. To measure spelling consciousness, students had to assess whether they thought they were able to spell these words correctly before they wrote the word down. We not only took into account the number of correct judgments, but also looked at whether there is a difference in correct judgments between correctly spelled words and incorrectly spelled words. The effect of three training conditions in which three different metacognitive aspects were implemented were compared with a control condition. In the strategy-instruction condition, students were taught a strategy they had to apply before they had to write down each word. The strategy involved segmenting the word into syllables and expounding the spelling rule or rules that should be applied to each syllable (Cordewener et al., 2015) . Only highly generalizable spelling rules were used. We encouraged students to think about their spelling while spelling rather than afterwards. In the strategic-monitoring condition, students were taught the same strategy, but they were asked to use the strategy concerning incorrectly written words. In the self-monitoring condition, the students had the opportunity to immediately correct their own work after dictation.
Method 2

Participants
In the present study, 115 third-grade students (58 girls, 57 boys) between the ages of 7 years, 4 months, and 10 years, 1 month, (M D 8 years, 6 months; SD D 0;64) participated. Dutch was the native language of all but six students. One student spoke Moroccan at home, and five students used a combination of Dutch and another language (i.e., English, Moroccan, Papiamentu, Lebanese, and Turkish). All students used Dutch at school. The students in the training conditions were recruited from three classes of three different schools for primary education in the Netherlands. All three schools used the same spelling-instruction method Taal Actief [Active Language] (Fuchs, de Goei, van den Heuvel, & de Geus, 2002) , which guaranteed similar instruction of spelling rules for all students. The students in the control condition were from two classes of two different schools for primary education in the Netherlands; these schools both used the spelling-education method Taaljournaal [Language News] (Horst, 1993) . 3 The students in the experimental condition were assigned to one of three training conditions. The matching procedure used revealed that the students did not differ on general word spelling, spelling performance, and spelling consciousness on either pretest, age, and sex (all Fs < 1). The strategyinstruction condition comprised 13 girls and 15 boys (age: M D 8 years, 5 months; SD D 0;62), the strategic-monitoring condition had 16 girls and 14 boys (age: M D 8 years, 5 months; SD D 0;59), the selfmonitoring condition consisted of 16 girls and 14 boys (age: M D 8 years, 5 months; SD D 0;41), and the control condition consisted of 13 girls and 14 boys (age: M D 8 years, 11 months; SD D 0;6). All students participated in the pretest, posttest, and all four training sessions.
Materials
Standardized-word spelling test General word spelling was measured by the standardized Dutch spelling-to-dictation test Schaal Vorderingen in Spellingvaardigheid [Scale Progression in Spelling Abilities] (van den Bosch, Gillijns, Krom, & Moelands, 1991) . This test contained 36 disyllabic or trisyllabic words at the level of grade 3. Students had to write down words that were orally presented to them. The lowest possible score was zero and the highest possible score was 36.
Word spelling on the pretest and posttest Both the pretest and posttest contained 50 regularly spelled and 50 loan words. The same words, albeit in a different order, were used in the pretest and in the posttest, to ensure identical difficulty of words and spelling rules. Since we used other words in the training sessions, we did not expect large practice effects between pretest and posttest. Moreover, practice effects would not be a problem because they should have similar effects on each training condition. Each test was administered in three sessions of 34, 33, and 33 words, respectively.
Regularly spelled words. The spelling of regularly spelled native Dutch words was measured by a spelling-to-dictation test based on words used in the standardized Schaal Vorderingen in Spellingvaardigheid test [Scale Progression in Spelling Abilities] (van den Bosch et al., 1991) and the PI-dictee [PI-dictation] (Geelhoed & Reitsma, 2004) . None of the words of the standardized test were used in the experiment. All words could be spelled correctly when spelling rules are used properly. The words contained no other spelling difficulties. These words are presented in Appendix A. The lowest possible score was zero and the highest was 50.
Loan words. Loan words cannot be spelled correctly by applying Dutch spelling rules. These words have to be known by heart or spelled by analogy to other words. The loan words were derived from the ones used in the study of Paffen and Bosman (2005) and are presented in Appendix A. The lowest possible score was zero and the highest possible score was 50.
Spelling consciousness. Spelling consciousness was measured by having students indicate whether they thought they were able to spell each of the presented words correctly or not. During the pretest and posttest, words were orally presented to the students. After a word was pronounced by the experimenter, the students first had to indicate whether the student thought he or she was able to write the word correctly by circling yes or no. Thereafter, the student was allowed to write the word down. The level of spelling consciousness was computed by counting the number of correct judgments. A judgment was correct when the student had circled yes and also had written the word correctly or when the student had circled no and indeed wrote the word incorrectly. The lowest possible score was zero and the highest possible score was 50 both for regularly spelled words and for loan words.
Word spelling on the training sessions
The intervention consisted of four training sessions of 30 regular words each. Loan words were not trained. These words were based on the practice dictations of the Schaal Vorderingen in Spellingvaardigheid [Scale Progression in Spelling Abilities] (van den Bosch et al., 1991) and the PI-dictee [PI-dictation] (Geelhoed & Reitsma, 2004) . None of the words used in the intervention were used in the pretest and posttest. All words could be spelled correctly when spelling rules that students had learned so far were used. The words contained no other spelling difficulties. All trained words are presented in Appendix B. For each session, the lowest possible score was zero and the highest possible score was 30.
Procedure
The test and training sessions were conducted by five masters students with the help of the first author of this paper. Each masters student tested and trained the students at one school. The masters students received thorough training and a manual in which the test and training procedures were described in detail. Prior to the first training session, the standardized-word spelling test and the pretest for spelling were administered. For the students who participated in the intervention, 3 weeks after the pretest the training sessions started. For the students in the control condition, the sessions started 2 weeks after the pretest. 4 Students received one training session every week. The week after the fourth training session the posttest was performed. The pretest, posttest, and all training sessions were administered groupwise except for the training sessions of the strategy-instruction condition; these were administered individually. Table 1 presents the scores on the pretest and the posttest. As said, the students in the control condition were a few months older and scored approximately one standard deviation higher on the initial spelling tests than students in the training conditions (the difference was a bit smaller for the spelling consciousness scores on loan words). Since the scores of students in the control condition did not reach a ceiling effect, not even on the posttest, we did not expect this difference to have any influence on our results. Nevertheless, we did control for these differences in our analyses.
Strategy-instruction condition
Students received strategy instruction in an individual setting. Each student was taken to a separate room in the school building. First, the experimenter explained that a spelling strategy would be taught, which would make it easier to spell words correctly. After that, the experimenter explained the strategy and had the student practice with a particular word. The student was asked to divide each word into syllables and to name the rule or rules that could be applied to each particular syllable before writing the word. When a student did not divide the words correctly, did not apply all rules correctly, or did not write the words correctly, the experimenter helped the student to divide the word and apply the rules again, such that each word was written correctly. This was done for all 30 words. 5
Strategic-monitoring condition
The dictation task for each session was administered in groups of 9 to 11 students. After each dictation, each student was taken to a separate room in the school building. In the first session, the experimenter first explained that a spelling strategy would be taught, which would make it easier to spell words correctly. After that, the student received his or her work together with a sheet containing the correctly spelled words. If the student had written the word correctly, the student was allowed to put a correct sign next to the word. In case the word was written incorrectly, the student had to apply the same strategy as in the strategy-instruction condition. The strategy was used during the correction phase rather than during the writing phase. This strategy was introduced with a practice word, just as in the strategy-instruction condition. After the student had corrected all words, the metacognitive questioning phase started, in which the experimenter asked a couple of questions to stimulate the student to think about his or her spelling (see Appendix C). In the second, third, and fourth sessions, the procedure was the same, apart from the fact that a couple of metacognitive questions were asked before the students started to correct their dictation.
Self-monitoring condition
The dictation session and the correction procedure were administered in groups of 9 to 11 students. Students were taken to a separate room in the school building and had to accomplish a dictation task after which they received a sheet with all correctly spelled words and were instructed to correct their own work. Students had to perform the self-correction procedure by themselves without the help of the teacher. It was, therefore, not necessary to use individual sessions for this condition. The experimenter did not check whether or not the students properly corrected all words because this condition attempted to mimic a classroom situation. Teachers are most often unable to check whether or not each student applied the proper correction to each word. 
Control condition
In this condition, the dictation sessions were administered in groups of 11 to 16 students. Students were taken to a separate room in the school building and had to accomplish a dictation task. 6 They received no feedback on their dictation.
Results
First, mixed-model regression analyses were conducted to investigate the effect of the training conditions with respect to spelling performance. Second, the same mixed-model regression analyses were conducted to investigate the effect of the training conditions on spelling consciousness. 7 Third, we not only took into account the global measure of spelling consciousness (i.e., percentage of correct judgments) but also looked at the distribution of the judgments into the categories into more detail (i.e., yes-correct, yes-incorrect, no-correct, and no-incorrect) with a GLM for repeated measures.
Effects of the training conditions on spelling performance
To examine the effects of the training conditions on spelling performance, a model was fitted with spelling-performance scores on both regular words and loan words as the dependent variable. The age of the students was entered as a covariate. The models were estimated using package "lme4" (Bates, Maechler, Bolker, & Walker, 2015) in R version 3.2.4 (R Core Team, 2016). The mean scores of the students in the four conditions are presented in Table 2 . With respect to spelling performance, first, an empty model with Subjects as a random factor was estimated (Model 0). This model can be compared to the more complex pretest-posttest model in which measurement occasions are regarded as nested within Subjects. This is a random intercepts and random slopes model (Model 1) in which the intercept (spelling performance score at pretest) and the slope (change in spelling performance from pretest to posttest) of a subject are allowed to randomly deviate from the pretest grand mean and the overall slope in the data set respectively. To serve as a baseline model for estimating the effect of Training Condition on Spelling Performance, Age (at pretest in months, grand mean centered) and Test (Pretest versus Posttest) were also entered into Model 1. In Model 2 the within subject variable Word Type (Regular Words versus Loan Words) was added to the model and in Model 3 between subject variable Training Condition (Control, Strategy-Instruction, Strategic-Monitoring versus Self-Monitoring) was added to the model. Finally, Model 4 examined the within-subject interaction between Test and Word Type and the cross-level interaction between Test and Training Condition. Using a deviance test, each model was compared to the previous one in order to determine the added value of subsequent predictors to the overall fit to the data. Table 3 presents the results of the mixed models for spelling performance. It reveals that differences between students can be attributed to Age and Test, since allowing random intercept and slope variance for levels of Test within subjects resulted in a significant deviance drop (Model 0 versus Model 1). This was expected: There are known age differences in the data set that need to be accounted for and the spelling performance of students was measured on two occasions, which is not accounted for in Model 0. The addition of Word Type resulted in a significant deviance drop (Model 1 versus Model 2), indicating that distinguishing between levels of Word Type within subjects explains variation in the observed spelling performances. In Model 3, the addition of Condition also resulted in a significant deviance drop (Model 2 versus Model 3), indicating that distinguishing between subjects based on the four levels of Condition provides an additional reduction in unexplained variation in spelling performance. Adding the within-subject interactions Test X Word Type and between-subject interactions Test X Condition resulted in the best fitting model of all models considered to predict spelling performance of students (Model 4). The results of Model 4 show that the interaction between Test and Condition was significant for all three conditions relative to the intercept, indicating that the students in the training conditions made more progress in spelling performance between pretest and posttest than students in the control condition. Additional analyses (Bonferroni corrected) showed that the progress of students in all three training conditions was significant (ps < .0001), whereas students in the control condition made no progress between pretest and posttest (p D .06). There were no differences between the three training conditions. Moreover, the interaction between Test and Word Type was significant, indicating that students made more progress between pretest and posttest on regular words than on loan words. The main effect of the control variable Age was also significant, indicating that, on average, older students (i.e., our control condition) had higher spelling-performance scores than younger students. The pretest-posttest slope for the control group was, however, close to zero.
Effects of the training conditions on spelling consciousness
The same five models were used to test for the effect of training on spelling consciousness of both regular words and loan words. Again, the age of the students was entered as a covariate. Mean scores are presented in Table 4 . Table 5 presents the results of the mixed models for spelling consciousness. Here also, differences between students cannot be attributed to Age and Test, since allowing random intercept and slope variance for levels of Test within subjects did not result in a better fit (Model 0 versus Model 1). However, the addition of Word Type did result in a better fit (Model 1 versus Model 2), indicating that distinguishing between levels of Word Type within subjects explains variation in the observed spelling consciousness. In Model 3, the addition of Condition did not result in a better fit (Model 2 versus Model 3), but the addition of the within-subject interactions between Test X Word Type and between-subject interactions Test X Condition did (Model 4). Model 4 shows that the interaction between Test and Condition was significant for all three conditions relative to the intercept, indicating that the students in the training conditions made more progress in spelling consciousness between pretest and posttest than students in the control condition. Additional analyses (Bonferroni corrected), however, showed that students in the strategy-instruction condition made significant improvement between pretest and posttest (p < .01), whereas students in the other conditions did not make significant improvement (strategic-monitoring condition, p D .13; self-monitoring condition, p D .25; control condition, p D .88). The main effect of Word Type was significant, indicating that, on average, students had higher spelling consciousness scores on regular words than on loan words.
More-specific measure of spelling consciousness In the previous analysis, a global measure of spelling consciousness was used: the number of correct judgments (i.e., yes-correct and no-incorrect). To obtain a more detailed insight into the development in spelling consciousness, the effects of the four conditions on the exact judgments of the students were also examined. All four categories (i.e., yes-correct, yes-incorrect, no-correct, and no-incorrect) were taken into account. A 4 (Condition: Control, Strategy-Instruction, Strategic-Monitoring versus Self-Monitoring) £ 2 (Test: Pretest versus Posttest) GLM was performed on the number of judgments in each category for regular words and loan words separately. Condition was treated as a between-subjects variable and Test as a within-subjects variable. The percentages of judgments in each category are presented in Table 6 . The results of these analyses are presented in Table 7 . The number of judgments concerning the category yes-correct of regular words was higher on the posttest than on the pretest. Regarding the category yes-incorrect of regular words, a GLM was performed with Condition as a between-subjects variable and the difference between pretest and posttest as a within-subjects variable. The difference between the strategy-instruction and control condition was significant (p < .01), indicating that the number of yesincorrect judgments of students in the strategy-instruction condition was lower on the posttest than on the pretest, whereas no difference emerged in the control condition. The number of judgments concerning the category no-incorrect of regular words was lower on the posttest than on the pretest.
The number of judgments concerning the category yes-correct of loan words was higher on the posttest than on the pretest. Post hoc comparisons showed no differences between the four conditions. Regarding the category yes-incorrect of loan words a GLM was performed with Condition as a betweensubjects variable and the difference between pretest and posttest as a within-subjects variable. The differences between the control condition and all training conditions were significant (ps < .01 or .05), indicating that the number of judgments in the category yes-incorrect of students in the control condition increased between pretest and posttest (p < .05), whereas the number of judgments in the category yes-incorrect of students in the strategic-monitoring condition decreased (p < .05) and the number of yes-incorrect judgments of students in the strategy-instruction and self-monitoring conditions remained stable. A GLM was also performed on the category no-incorrect of loan words with Condition as a between-subjects variable and the difference between pretest and posttest as a within-subjects variable. Differences between the control condition and the strategy-instruction and strategic-monitoring conditions were significant (ps < .05), indicating that the number of no-incorrect judgments remained stable between pretest and posttest for the training conditions and decreased for the control condition (p < .01). Finally, a GLM was performed on the category no-correct of loan words with Condition as a between-subjects variable and the difference between pretest and posttest as a within-subjects variable. Differences between the self-monitoring condition and the strategy-instruction and control conditions were significant (p < .05 and p < .01), indicating that the number of no-correct judgments increased between pretest and posttest for students in the self-monitoring condition (p < .05), whereas it remained stable for students in the strategy-instruction and the control conditions. Table 6 . Percentages of judgments in each category (i.e., yes-correct, yes-incorrect, no-correct, and no-incorrect 
Discussion
The focus of this study was the role of instruction for both spelling performance and spelling consciousness in grade 3. The effects of three instruction conditions with different levels of metacognitive aspects were compared with a control condition. In the strategy-instruction condition, metacognition was stimulated implicitly by offering students a structured way to think about their spelling before writing a word. In the strategic-monitoring condition, metacognition was stimulated more explicitly by having students apply the same strategy during the correction phase of their dictation and asking them metacognitive questions. In the self-monitoring condition, metacognition was supposed to be stimulated implicitly by asking students to think about the correctness of their spellings directly after dictation. Spelling consciousness was measured by asking students to assess whether they thought they were able to write a word correctly before they had to write it. The results showed the benefits of implicit and explicit metacognitive practice on spelling performance. All three experimental groups outperformed the control group after training. The positive effects of the strategy-instruction and self-monitoring conditions in the present study were in line with results obtained by Cordewener et al. (2015) . The stronger effects in the present study might be explained by the fact that applying the strategy before writing the word might be more effective than applying it afterwards. Moreover, self-correction immediately after dictation appears to be more effective than postponed self-correction. Because the strategic-monitoring condition is actually a combination of self-correction and applying a strategy, it is perhaps not surprising that this condition was also effective. Moreover, previous research confirmed the effects of strategy instruction that includes syllable segmentation (Butyniec-Thomas & Woloshyn, 1997; Kernaghan & Woloshyn, 1995; Paffen & Bosman, 2005) and the application of spelling rules (Butyniec-Thomas & Woloshyn, 1997; Darch et al., 2006; Hilte & Reitsma, 2011; Kemper et al., 2012; Paffen & Bosman, 2005) . The positive effects of self-monitoring were also in line with previous research (Grskovic & Belfoire, 1996; McGuffin et al., 1997; McNeish et al., 1992; Morton et al., 1998; Willemen et al., 2000 Willemen et al., , 2002 Wirtz, Gardner, Weber, & Bullara, 1996) . In the strategic-monitoring condition, these aspects were combined with metacognitive questioning of which the positive effect on spelling performance was already demonstrated by Jacobs (2004) . Students made more progress in spelling performance on regular words than on loan words, perhaps because during training only regular words were used. Moreover, the strategy that was used in the strategy-instruction and strategic-monitoring condition could only be applied to regular words, because part of the strategy was to apply the previously learned Dutch spelling rules and these could not be applied to loan words.
With respect to spelling consciousness, only students in the strategy-instruction condition made progress between pretest and posttest. This indicates that applying a strategy before writing each word leads to an improvement in spelling consciousness. This is in line with the previous study of Cordewener et al. (2015) , in which strategy instruction during the correction phase and self- monitoring were not effective with respect to the improvement of spelling consciousness. The positive effect of applying a strategy before writing each word was also established by Paffen and Bosman (2005) . However, a more detailed look at the spelling consciousness of students suggests that training also affects the way in which spelling consciousness changed between pretest and posttest. Students in all four conditions became more accurate at assessing which words they could spell correctly between pretest and posttest, but they became less accurate at assessing regular words they could not spell correctly. Note that this might be related to the fact that students also spelled fewer regular words incorrectly on the posttest than on the pretest. Students in the control condition, however, less often correctly indicated misspelled loan words on the posttest than on the pretest, whereas students in the strategy-instruction and strategic-monitoring conditions performed similarly at both test moments. Moreover, students in the control and strategyinstruction conditions had the same number of errors in which correctly spelled loan words are indicated as incorrect at both the pretest and the posttest, whereas students in the self-monitoring condition had an increase in this type of error. Students in the control condition showed stable performance identifying incorrectly spelled regular words (yes-incorrect) between pretest and posttest, whereas for students in the strategy-instruction condition the number of errors decreased. Note that students in the control condition showed an increase in how often they indicated incorrectly spelled loan words as correct, whereas this remained stable for students in the strategy-instruction and self-monitoring conditions and even decreased for students in the strategic-monitoring condition. Thus, in line with the results of Paffen and Bosman (2005) , training metacognitive aspects is needed for students to indicate more accurately which words they could not spell correctly. The intervention conditions in which metacognition was stimulated more explicitly (i.e., the strategic-monitoring and strategy-instruction conditions) were most useful for having students identifying words they could not spell correctly.
In line with previous research, this study showed that spelling consciousness and spelling performance are highly related. One possible explanation is that poor spellers think less about their spelling before writing a word. In contrast, good spellers think more about how to spell a word before writing it. Consequently, for good spellers it might be easier to notice the difficulties of a particular word and their spelling consciousness might be better. However, only half of the variance in spelling consciousness could be explained by spelling performance (between 40% and 44%), which means that spelling consciousness and spelling performance are distinct skills. Research on judgments of learning also showed that it is hard for students to report accurately about their cognitive processes (e.g., Nisbett & Wilson, 1977) . However, our results showed that judgments of learning can be improved by improving spelling performance.
Practical implications
The present study supports other research that showed that a short intervention can improve both spelling performance and spelling consciousness. For spelling performance, both direct self-correction and having students apply a strategy that requires them to segment each word into syllables and name and apply the corresponding spelling rules, appears to be effective. This strategy can be used during the correction phase in combination with asking students metacognitive questions. We suggest, however, to encourage students to apply this strategy before writing down each word, because applying this strategy also increases spelling consciousness. A strong recommendation to teachers is to make sure that students apply this strategy right from the start of formal spelling instruction. Internalizing an effective strategy most likely enhances spelling consciousness and spelling performance. Finally, teachers are advised to always have students inspect their spellings directly after dictation to improve both spelling performance and the ability to correctly identify words that they could spell correctly. Notes 1. In our literature review, we also included spelling research on students with learning difficulties. However, these results are highly generalizable to students without learning difficulties, since the spelling process is similar for various groups of spellers (e.g., Bosman & Van Orden, 1997; Cordewener, Bosman, & Verhoeven, 2012). All kinds of spellers (e.g., typically beginning spellers, students with spelling (and reading) difficulties, deaf students, languagedisordered students) make the same types of, phonetically acceptable, spelling errors (e.g., Bosman & van Leerdam, 1993; Brown & Ellis, 1994; Bruck, 1988; Campbell, 1994; Cromer, 1980) . 2. This study was based on a previous study we performed, so parts of the Method section are similar to those in the previous study (Cordewener, Verhoeven, & Bosman, 2015) . 3. To be able to compare the improvement of the students in the training conditions with students who received no training, we used a control condition of students that was included in a previous study (Cordewener et al., 2015) . Therefore, these students were a few months older and already had higher scores on the spelling tests than the students in the training conditions. However, we controlled for these age and test-score differences in our analyses. 4. In our analyses, we controlled for this difference. 5. In the strategy-instruction and strategic-monitoring conditions, at the end of each session, the experimenter asked the student how he or she thought about the session. The experimenter just asked this question, but nothing was done with the answer of the student. 6. Students in the control condition had to indicate for each word in the training sessions whether they thought they were able to write the word correctly by circling 'yes' or 'no' before they wrote the word down. 7. In our data, the correlation between spelling consciousness and spelling performance is .63 (p < .001) at the pretest and .66 (p < .001) at the posttest.
